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DEPARTMENTS. 



SOLUTIONS OF PROBLEMS. 



ALGEBRA. 

377. Proposed by E. B. ESCOTT, Ann Arbor, Michigan. 

Expand in series (l+x) 1/x . 

Solution by the PROPOSER. 

1£y=(l+x)v; \ogy ^ og { l +x) . 

OS 

\ogy=l—x/2+x 2 /S-x a /A+x 4 /5—... 

.■.y—el-x/2+x'°/S—x : >/4+x t /5-....— e f e -x/2+xVS—x : '/i+x t /5-....\ 

=e[l+(-a;/2+a;V3-a; 3 /4+...+^(-a;/2+»V3-* 8 /4+...) 2 

+ r |^-(-x/2+a;V3-xV4+...) 3 +...] 

=e(l-x/2+nx*-&x»+m&*-...) 

Also solved by E. M. Harding, H. C. Feemster, and A. H. Holmes. 

378. Proposed by C. N. SCHMALL, New York City. 

sy* /v» /yi 

Given sin -1 h sin -1 -j- — h sin -1 — =*, solve for x. 

a b c 

Solution by E. B. ESCOTT, Ann Arbor, Michigan. 

Let sin -1 — =«, sin -1 T-==/?, and sin -1 — =r; whence *=asin a=6sin P 
a b c 

— csin r. 

a sin/? a sin r ■ ■ 111 

-TT—-—. ; — =— ; or sin a : sin/? : smr= — :-i~ : — • 

o sin « c sin « a 6 c 

Therefore, 1/a, 1/6, 1/c are the sides of a triangle whose correspond- 
ing angles are «, /?, r. 

By the well-known formula of trigonometry: 



Area=4.1/6.1/c.sin «=i/[s(s— 1/a) (s— 1/6) (s-l/c)], 
where g=i(l/a+l/6+l/c); 



194 

whence, sin«=26cj/[s(s — 1/a) (s— 1/6) (s— 1/c)]; 

a;— asin «=2a6ci/ [s(s— 1/a) (s— 1/6) (s— 1/c)] 

— ? l i/[(6c+ac+a6) (— 6c+ac+a6) (6c— ac+a6) (6c+ac— a6)]. 

Solved similarly by W. S. Eisley, H. C. Peemster, A. M. Harding, G. W, Hartwell, Elmer Schuyler, and A. H. 
Holmes. 



GEOMETRY. 

403. Proposed by C. E. GITHENS, Wheeling, West Virginia. 

In a triangular field the sides enclosing an obtuse angle are 35 rods and 48 rods in 
length, Two straight lines are drawn from this vertex, and are at right angles to these 
sides. If these lines intersect the base 16 rods apart, how long is the third side of the field? 

Solution by J. SCHETFER, A. M., Hagerstown, Maryland. 

Let there be two intersecting circles; AB the line of centers, C one 

point of intersection. Draw AC, BC, CD, CE; put AC=b, BC=a, DE=m, 

radius of circles and O', respectively, R and r. 

In triangles ACE and BBC, respectively, we have 2R-m : 6= 

cos(A+B) : cos!?; 2r—m : a=cos(A+-B) : cosA. 

Eliminating cos(A+B) and considering 2RcosA 

=b, 2rcosB=a, we get a 2 R{2R—m)^=b 2 r{2r—m) 

.. (1). 

Since sim4:siniS=a:6, we have 6 2 (l—cos 8 A) 

=a 2 (1— cos s 5) ; therefore, 6V 8 (4R* -6 2 ) 

=a*R' i {Ar i -a % ). 

From (2) we get 

a^R 2 
r 2 = ,p 8 , 8_i,g\ i U4, •••(3). Substituting in (1) and making all necessary 

reductions, involving merely simple algebraic operations, we get 

W(a 2 -b 2 )(R 5 -16m(a'-b 2 )R i -4(a 2 — b 2 )(2b 2 — m 2 )R*+4a 2 b 2 mR 2 
+6 4 (a 8 -6 -2to 2 )K-6 6 to = 0, 

or, divided by 16(a 2 -6 ), 

p 5 m m 26* -m 8 a b 2 m b* (a 2 -b 2 -2m 2 „ b e m 

jx mn 4 k + 4(a2 _ 68) ^ + l"6"(a 8 -6 2 ) K 16(a 8 -6 2 ) -0 - 

This equation of the fifth degree is to be solved for R, then r is found from 
(3), and AB=2(R+r) -m. For a =35, 6=48, ra=16, the equation is 

R 6 -16E 4 -1088 J R 3 - 10463. 024# s +488494. 5467#+6415370.2=0. 




